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Abstract - This paper presents a semiautomatic evaluation
method of usability in websites. Expert review is done in this
case using a template based on the 1SO 9241-151 guidelines
that provides numerical and graphical results. Such results
permit to observe the aspects of usability that are missed on
the evaluated website. This template has many applications as
it can be used both to evaluate websites and to teach heuristic
evaluation method for students who are studying subjects of
usability.

Keywords - Usability evaluation;
heuristic evaluation; web usability

usability guidelines;

l. INTRODUCTION

Usability is one of the most important features to

consider when making systems that have large aceten
which need to operate in an intuitive system, withprior
training or direct support [1]. In addition, usdtyilis the
second most important problem (just after secuffiby)the
acceptance of systems by users [2]; so, it mush@amitted

when developing computer systems. However, cusgrentl

there are few tools to help automating the proceks
usability evaluation.

The aim of this paper is to show a new way of

semiautomatic heuristic evaluation [3] of websitést this,
we have developed a spreadsheet template withlmggeo
evaluate, which are organized into groups, and eatihem
is given a value based on a certain scale. Whendhies of
all guidelines are filled, a result will be obtainshowing the
more problematic aspects in relation to the udgbif the
evaluated website.

organization, customers or suppliers of a compangtioer
specific user communities.

User interfaces of different types of user agenthsas
web browsers or additional tools such as web aintydools
are not directly aimed in this part of ISO 9241thalgh
some of the guidelines could be applied to theséersys as
well.

Web user interfaces can be presented in a personal
computer, in a mobile system or in any other device
connected to the network. While the recommendations
contained in this part of ISO 9241 are applied twide
range of technologies available in front-end, weterfaces
design of mobile devices or smart devices may requi
additional guidance.

A new way of semiautomatic heuristic evaluation of
websites is proposed here. To do this, Sectioresicdbes
the design of the template, i.e., groups that asgtied to
bring together the guidelines, the scale that legs lused to
evaluate each guideline, the content of the tera@atl how
can results be interpreted. In Section lll, tengiatapplied
to several websites and obtained results are pgezteneach
case, as well as a comparison of them. Finally, esom
conclusions and future research are presented.

To evaluate in a semiautomatic way the usabilityaof
website, a spreadsheet template has been createdafn
existing one created by the company Userfocus)ablaiat
[5]. The original template consists of 247 guidetircreated
by the company, grouped in nine categories: honge pa

TEMPLATE DESIGN

In this case. the heuristics are based on guideliné-‘sabi"ty* task orientation, navigation and IA,rf and data

provided by ISO 9241-151 [4]. This standard is #m=dly a
part of the ISO 9241 family of standards, which deg
publication in 1997 under the title “Ergonomics lafman-
system interaction” and provides requirements
recommendations related to the attributes of thelvinare,
software and environment that contribute to usgb#ind
ergonomics underlying principles.

Part 151 in particular, is titled “Guidance on Whbwide

and

entry, trust and credibility, writing and contentadjty, page
layout and visual design, search usability, ang,Hfelkedback
and error tolerance.

The new template (Figure 1) proposes a significant
improvement over the previous one, including new
guidelines from ISO 9241-151 standard. These guiee!
have been put together in new groups, also diftdrem the
original template, and also taking into accountgéetions of

Web user interfaces” and provides guidance for -userSO 9241-151 standard.

centered design of web interfaces in order to Bmme
usability. Web user interfaces are aimed to akrimet users

In addition, the rating scale for each guideline laéso
been modified to take more realistic the scorirgjem.

and to closed user groups such as members of an
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A. Designed groups
As mentioned earlier, the guidelines of the tengpkate

4. Content presentation: it treats the aspectseckl®
the design of a web page, links design, interactibjects

based on ISO 9241-151. This standard consists ef tHAnd textdesign.

following sections:
1. Scope
2. Normative references
3. Terms and definitions
4.  Application
5.
World Wide Web user interfaces
. High-level design decisions and design strategy

6

7. Content design

8. Navigation and search
9 Content presentation
10. General design aspects

C Navigation )

8.2.1 Making navigation selfdescriptive

8.2.2 Showing users where they are

8.2.3 Supporting different navigation behaviours
8.2.4 Offering alternative access paths

8.2.5 Minimizing navigation effort

8.3.2 Choosing suitable navigation structures

8.3.3 Breadth versus depth of the navigation structure

8.34 Organizing the navigation in a meaningful manner

Figure 1. Overview of the template showing a category witbred
guidelines.

5. General design aspects: the guidelines of tluispy
aim to be designed for a culturally diverse andtitmgual
use, and provide help and make web user interfaoes
tolerant. In addition, it cares about the namethefURLs,
the time of downloading, designing with independerné

A reference model for human-centered design ofPut devices, etc.

Each one of these groups will be a category in the
spreadsheet template, and each category includes th
guidelines for the subject matter that group.

B. Rating scale

Original template had a scale of integer valuesvben -
1 and +1, i.e., the possible values that couldibengo each
guideline were:

-1: Guideline is not satisfied.
0: Guideline is not totally satisfied (it is paly
satisfied).
+1: Guideline is satisfied.

If guideline is not satisfied, in the original telae the
value should be left blank. This way is not veryitive, and
it does not allow intermediate values when a ginéels
almost completely satisfied or it hardly satisfies.

To improve this system of evaluation of the guiced,
our template uses the Likert scale [6]. This issosable
since guidelines consist of a title (which is whapears in
the template and corresponds to a section of ti, IBut
also an explanation (available within the ISO), atisets out
statements that should be satisfied.

To do this, it is necessary that the scale has dth o
number of levels. It should be noticed that thalgline may
not be applicable. Due to this reason, a 5-levalesgwith 5
categorical variables) has been chosen, i.e., tssilpe

Only Sections 7 to 10 have been taken into acctamt Values that can be given to each guideline are:

the template, because they are the only evalualitelgnes
for a website already developed. This is becaustidbs 1

to 5 contain general information about the ISO 8rdtion 6
contains high level decisions and design strategieshey

will only be applicable to websites that are stiti

-2: Strongly dissatisfied.
-1: Dissatisfied.
0: The guideline is not applicable.
+1: Satisfied.
+2: Strongly satisfied.

development but not for those that have alreadynbeec Template content

developed.

Guidelines for evaluating usability have been dddd

into several groups according to the differentisestof the
ISO 9241-151 listed above, but with an excepti@ttidn 8

has been divided into two parts, as in the 1SCaiects of

navigation and search are put together in the sseuton,
and it is preferable to evaluate separately thégatien and
the search of the website.

Therefore, sections that the template finally cimstare
as follows:

1. Content design: it is about everything relatethe
conceptual model of content, content
functionality.

2. Navigation: it deals with issues related to the

structure and components of the navigation.

3. Search: it is about the aspects related to Isearc

terms on a web page.

Copyright (c) IARIA, 2012.  ISBN: 978-1-61208-177-9

objects and

The template consists of 7 categories or sectiofis,
which the last five correspond to designed groiyas have
been explained in Section 2.1. The categoriesrttadte up
the template are:

* Instructions: it contains instructions for usingeth

spreadsheet workbook and to properly fill the

template. To do this, the values that can be asdign
to each guideline are explained, i.e., the ratrajes

discussed in Section 2.2.

* Results: after filing in all the scores of the
guidelines, it will be necessary to see this catego
for interpreting the obtained results. This catggor
consists of a table summarizing the results foheac
set of guidelines, as well as a chart where resiilts
the previous table can be graphically seen.
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Content design: it is the category correspondirtf wi
the design group called “Content design”.
Navigation: it is the category corresponding witk t
design group called “Navigation”.

designed group called “Search”.

the designed group called “Content presentation”.
General design: it is the category correspondirty wi
the designed group called “General design aspects”.

D. Interpretation of results

In the category “Results” of the template, resoltshe
evaluation of the website can be interpreted. Whlishave a
table that identifies, for each of the designedugsy the
following information:

Raw score: it is the addition of the scores of eafch
the guidelines of the group in question.

The tool is created for helping the heuristic eatibn,
since several evaluators are involved in the hgaris
evaluation but the template can only be filled bgiagle

REAL APPLICATION

Search: it is the category corresponding with theavaluator at a time. The idea is that each assessopletes

the template on his own, and then pooling the tesalissue

Presentation: it is the category corresponding witha final report. This report is the only documerd tiser will

receive, because it is written in an easy to undeds
vocabulary for the user, so the evaluation sheétsat be
shown to the user, because they contain technicabulary
that he or she could not understand.

To demonstrate the operation of the template as a
heuristic evaluation method, we have chosen twositeb
where it has been applied: a website that has beglnated
negatively and one that has been evaluated pdgitiVe
check the capabilities of the template, evaluatitenge been
carried out by an usability expert who has expegdn web
interfaces (as recommended by Nielsen [7] to ifiemtiost

#Questions: it is the number of guidelines that aref the problems).

evaluated in the group in question. Guidelines that

are not rated are not taken into account (but ther
should not be any, because all values must belille

nor those that contain a 0 (because in that casansport website [7].

guideline is not applicable).
Score: it is the score in percentage terms, t.giyés

4. Example of website evaluated positively

The site chosen for this section has been the Lwondo
After conducting the helrgist
evaluation with the template, results obtained loarseen in
Figure 2.

an idea of the degree of compliance with a given se
of guidelines. Its value can vary between -100% (if TSR a—_—

none of the guidelines of designed group is sati}fi

and +100% (if all guidelines of the designed group

are completely satisfied). It is calculated asofol:

n
Yi=1Vi

2n

-100 €N

where n is the number of guidelines of the group in
question, and vi is the rated value to each of the

guidelines.
Overall score: it is the overall score in terms of

Score
7%
88%
B56%
57%
13%
70%

Raw score  # Questions

Content design 18
Navigation

Search

Content presentation
General design aspects
Overall score

Figure 2. Table of results of the heuristic evaluation of tlredon
transport website.

As it can be seen in that figure, the main conolusican

percentage, i.e., it gives an idea of the degree df€ drawnare:

general compliance with the guidelines and,
therefore, of the ISO 9241-151. It is the averafje o
the scores obtained in the score categories.
In addition to the results table, this section eorg a
radar chart that helps getting a quick idea of geeeral
usability of the website evaluated:

general way, a website has a good usability when th

score of each section is at least 50%. A 30-50%;
range means a reasonable usability and a score unde

the 30% means that the website has a poor usability

average score.
The angles in the chart represent each of th

designed groups as described in 2.1, so that the

greater the score has an angle, better usability wi
have the corresponding group.

Copyright (c) IARIA, 2012.  ISBN: 978-1-61208-177-9

The larger the shaded area, best usability. In a

The higher the scale of the graph, best usabilityr

The best evaluated group is the navigation group,
with 88%, indicating that the website navigation is

very good.

The worst rated group is the search group, with ,56%
indicating that there would be desirable to improve
the website search system.

The final average score is 70%, so that we can
deduce that the website usability is quite good.

Example of website evaluated negatively

The site chosen in this case was that of an Atlanta
estaurant guide (http://www.restaurantguideatlaota/).
After conducting a heuristic evaluation with thentdate, we

got the results that can be seen in Figure 3.

As shown in the figure below, the main conclusions
btained are:
The best evaluated group is the general design
aspects group, with 28%, indicating that these
aspects can be even improved.

0]
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The worst rated group is the content presentatiowalid method for semiautomatic evaluation of wedssit

group, with -41%, indicating that in this respdogt usability. We will carry out a comparative experithevith

website is quite poor. this template and the original, so we will be atdlededuce

The final average score is -12%, so that we caithe real benefits of the improvement.

deduce that the usability of the website can (and One of the advantages of using this template isitha

should) be improved significantly. fulfilling a very important standard of web usatyiji and
another advantage is that it is a semi-automatethade

since the expert introduces values he deems apat®@nd
) the template calculates the percentages of conggliahthe
Raw score  # Questions Score d I d t It th h h t d

[—— e 12 a9 guidelines and returns results with which to draw
Navigation -16 22 -86% conclusions easily. However, it also has the diaathges
et , L L9 26 inherent to the heuristic evaluation, among whica the
Content presentation -26 32 -41% . . - .
e T B T O following: evaluators should be experts in usapiind, if
Overall score 94 -12% possible, be familiar with the type of interfacattlis being

Figure 3. Table of results of the heuristic evaluation of Website of

C. Comparison of the results of example

evaluated [8], and must have multiple evaluatofg\gich
is expensive).

As future research we plan to adapt the guidelafgbe
ISO 9241-151 to mobile devices, i.e., research what
guidelines can be used to heuristically evaluateugability

Atlanta restaurant guide.

To compare the results of the example, it is best tof websites viewed from mobile devices. Once thislone,

observe the charts of both websites generatedebtethplate
(Figure 4) after performing the heuristic evaluatad them.

the template will be modified and adapted to beduke
evaluate the usability of mobile websites accordimndSO

As shown in the figure below, there are considerabl 9241-151. We will also design a method to collbet tesults

differences in charts:

General design
aspe

of the evaluation of all experts and achieve a comnesult.

The shaded area is higher in the first chart thahe _Finally, we will try to automate the evaluation ssme
second one, indicating a better general usability oguidelines and analyze some user’s behavior pattdiie
the website. extracting the link structure of a website and ivtitg the
The scale of the first chart varies between 0% andink graph according to a predefined ruleset, ahent
100%, while the second chart scale varies betweenanalyzing the behavior of the user while navigating

50% and 50%. This indicates that in the first chart
the average score of usability is greater tharhén t
second chart. This research is funded by the FPI research staff
In the first chart, navigation is highlighting, fimlved ~ €ducation program of the “Junta de Comunidades de
by the content design and general design aspect§astilla-La Mancha”. Authors also want to acknowed
and it can be seen that the aspects that can tsgipport from the TIFyC research group and the Caenpu
improved are the search and the content presamtatioScience Department of University of Alcala.

In the second chart highlights the low overall sgor
especially as regards the content presentation.
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